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(51) MHK 7 



B 64 G 1/62, 1/14, 1/00 



OEflEPATibHA^ Cny>KBA 
no HHTE/lJlEKTyAJlbHOPi C0BCTBEH H0CTH, 
nATEHTAM H TOBAPHbiM 3HAKAM 

< 12 )OnHCAHME M30BPETEHHfl K flATEHTy 



(21), (22)3a«BKa: 2004104615/11, 18.02.2004 

(24) JQaTa nana/ia ag^ctoh?! naTGHTa: 18.02.2004 

(45) Ony6nuKOBaHo: 27.08.2005 Biori. Na 24 

(56) CnncoK AOKyMGHTOu, qnTupoBaHHbix b oTMeTe o 

noncKo: AOAHACbEB HE. HenaoecTHbio KopaSnn. 
M.: SHaHne, 1991, c.5-7. KocMOHaBTMKa, 
aHquKiioneAHfl/noA poA. B.n.myLUKO. M.: 
CoBeTCKaa OHquKJioneflUfl, 1985, c.369. Ct. 
«Cokd3». UTOrH HAYKH H TEXHHKH. 
PaKGTOCTpoeHUG 1963-1965. LiiYHEl4KO H.H. 
KpbinaTbie kocmhhgckug Kopa6nn. M.: 1966, c.71- 
75. US 3132825 A; 12.05.1964. US 4240601 A; 
23.12.1980. 

AApec A-Tifl neperiMCKM: 

129278, MocKBa, yn. naBna KopMaruHa, 14, 

KB. 81, B.C.CbipOMHTHHKOBy 



(72) ABTop(bi): 

CbipOMflTHMKOB B.C. (RU) 

(73) naTeHToo6naAaTenb(jnn): 
CbipoMHTHMKOB Bna^MMMp CepreeBMM (RU) 



(54) MHOrOPA30Bblfi KOCMMHECKI/llTl AnnAPAT 

(57) Pecf^epaT: 

H3o6peieHne othochtch k KocMUMecKoPi tgxhhkg, 
npGMMymGCTBeHHO k kocmmhgckum annapaTaM (KA) 
Ann cnycKa b aTMOc0GpG nnaHGTbi. npGAfiaraGMbiti 
KA coagp>kht Kopnyc co CKnaflbiBafOLi^MHCfl 
KpbiribflMH n/n/in CTa6nnwi3aTOpaMM, CHa6>KGHHbiMH 
MexaHH3Mawu j^nn hx passGpTbiBanua. B cjiowghhom 
hojicokghum npM topmo>kghmh KA b aTMoca>Gpe 
yKasaHHbiG KpbinbH h/mjim CTa6Mnn3aTopbi 3aKpbiTbi 

OTAGfl^ieMblM HC-SOBblM TGnnoaau^MTHbiM SKpaHOM. 
flaHHblPi 3Kp3H MO>KGT HMGTb OBaJlbHyK) CpOpMy B 

npoGKL^MH Ha nnocKOCTb, nGpnGHAMKynnpHyK) 

npOAO/lbHOM OCH KA. EOKOBbIG nOBGpXHOCTM 

xboctobom MacTn KOpnyca KA c Kpbirib^MM m/hjim 
CTa6nnn3aTOpaMn (a Tajoxe m HGKOTopbiMH APyrnMn 
aneMeHTaMu) MoryT 6biTb 3aKpbiTbi oTAenaGMbiMH 



aapOAHHaMMHGCKHMH Li^HTKaMH. 3tM Li^MTKM, B 

nacTHOCTn, o6pa3yK>T KOHnnecKyK) noBepxHOCTb. 
flocriG TopMOWGHUfl Ha HananbHOM 3iane cnycKa 

3Kp3H OTAGflHGTCfl, 3 KpblflbH (CTa6nriH3aTOpbl) 

pa3BGpTbiBaK3Tc^ b pa6one6 nono>KeHMe- 
TgxhmmgckhPi p63ynbTaT n3o6peTeHH« coctoht b 

06eCneMGHHH AOCTaTOHHO BblCOKOrO 

aspoAHHaMUMGCKoro xaHGCTBa KA npw cro chidkghum b 

3TMOCCf)GpG H, OAHOBpGMGHHO, 3aiAULA6HH0CTH KA OT 

aapoAHHaMUMGCKnx h TGnnoBbix HarpysoK npn 

TOpMOJKGHHU Ha BblCOKMX CBGpX3ByKOBblX CKOpOCTflX 

nonGTa. flaHHbiPi pG3yribTaT Mo>KeT 6biTb AOCTumyT 
npn MMHMMaribHbix 3aTpaTax, BKnfOHa»OLL(Mx 3arpaTbi 
na MG?KnoJiGTHOG o6cny>KMBaHMe KA. 3 3.n. cj>nbi, 13 
nri. 
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(54) Hasnaiiuc H3o6peTciiHH: MHOrOPA30BLlH KOCMHHECKHfl AnnAPAT 



(57) Abstract: The invention relates to space engineering, 
mainly to reusable space vehicles (SV) for descending in a 
planet atmosphere. The inventive SV consists of an all-body 
(1) comprising folding wings and/ or stabilisers (2, 3) provided 
with devices (5) for unfolding said wings and/ or stabilisers, 
which arc closed by a front removable heat-protecting screen 
(4) in the folded position thereof during the descent of the SV 
in the atmosphere. Said screen can have an oval shape in the 
projection on a plane which is perpendicular to the longitudinal 
axis of the SV. The side surfaces of the rear section of the SV 
body provided with the wings and/ or stabilisers (2,3) can be 
closed by separate aerodynamic panels (not shown). Said 
panels, in particular form a conical surface. After deceleration, 
at an initial descent stage, the screen (4) is removed and the 
wings (stabilisers) are unfolded into the operating position 
thereof by means of the devices (5). Said invention ensures the 
sufficiently high aerodynamic quality of the SV during the 
descent thereof in the atmosphere and simultaneously protects 
said SV against aerodynamic and thermal loads during 
supersonic deceleration. Said result is reached by minimum 
costs including the SV turnaround servicing costs. 




[IlpoaoJDKeHHe Ha aneji. crpaHime] 
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(57) PecjiepaT: H3o6peTeHiie othqchtca k kocmhwcckoh Texi-unce, npeiiMymecxBeHHO k MHoropa30BbiM kocmhmcckhm annapaTaM (KA) 
Ajiji cnycKa b aTMoc<J)epe n/ianerbi. KA coaepMCHT Hecymnii icopnyc (1) co cioiaafaiBaroLUHMHCfl KpbijibHMH h/hjih CTa(5HJin3aTopaMn (2-3), 
CHa6)iceHHi>iMH MexaHH3MaMii (5) hx pa3nepTf>maHH«. B cjiokchhom nojio^KCHiui npii TopMOJiceni-in KA b aTMOc^epe yKasaHHbie KpbuibH 
h/ijjih cT6iijiH3aTopb] (2-3) saicptiTLi otasjijicmbim jio6obbim Tcn/io3amHTHbiM 3KpaHOM (4). 3KpaHH MO>KeT HMCTb OBanbHyio (J)OpMy b 
npoeKmiH na nJiocicocTb, nepneiJAuicyjuipHyio npoAOJibHOii och KA. EoKOBbie noBepxnocTH xboctoboh Macni Kopnyca KA c KpbuibflMH 
iiIhjiii cTa6nnxi3aTopaMH (2-3) MoryT 6biTb 3aicpbiTbi oxaenbHbiMH aapoAUHaMHHecKHMH miiTKaMH ( hc noica3aHbi). 3th uuitkh, b 
MacTHOCTH, o6pa3yiOT KOHHHecKyio noBepxnocTb. Ilocjie TopMo^ceHHs Ha HaMaribHOM 3Tane cnycKa 3KpaH (4) oTAejiflerca, a KpbuibH 
(cTaoiiHM3aTopbi) pa3aepTbmaiOTC5i b paoo^iee nojioaceHHe MexamraMaMii (5). M3o5peTetnie o6ecne i iHBaeT AOCTaTOMHO BbicoKoe 
a3poAHHaMHqeCKoe KaqecTBO KA npii ero CHiraceHHH b aTMOcc^epe h, oAHOBpeMeHHo, 3amnmaeT KA ot aapoAHHaMHHecKijx u TeiuioBbix 
Harpy30K npii TopMO»ceHHH, Ha bmcokhx cBepx3ByK0BBix cKOpocT^x noncra. flaHHbin pe3ynbTaT mojkct 6biTb AocntrHyT ripn 
MHHHMaJibHbix 3axpaTax, biouqhcvi 3aTpaTbi na MoicnojieTHoe o6cJiy>KHBaHite KA. 
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Miioropa30Bwfi KOCMii i ieciarii annapax 
OGjiacTB xexHraai 

H3o6pexeiiMe othochtch k kocmiwcckoh o6jiacra xcxhhich., a hmchho, k 
MHoropa30BMM KOCMmecioiM annapaxaM (KA). 

5 Hpe;x^ecxB}xoB#Hi ypoBem> xexHincn 

M3BecTiiBi KocMii4ecicHe annapaxbi (KA), HMeiOHjiie 4>°pMy yceneHHoro 
KOHyca. ITpHMepOM xaieoro KA mo^kct cjiy>KKTL nepBbin aMepHKaiiCKirii 
KocMiraeciaiH Kopa6jib (KK) «Mepicypiiii» ((j>m\l) [1]. C Tex nop npiiHaxo 
Ha3biBaTb no^ootibie KOHCxpyicmiii icancyjibiioro xixna. riocne cxo^a c 

10 op Sixth 3xa nancy ji a, Btrnojuieiniaa b 4>opMe yce^ieiiHoro iconyca, Jiexnx 
mnpoKoii nacxbio Bnepe# ? xipii 3tom icpyrjibra jio6obom Tenji03aiiprxHbiH 
3Kpan c(]>epMHecKOH 4>°P MW > 3aicpHBaioiipiii nmpoKyio nacxb KA, Moxcex 
OTCTpejinsaxbca nocne TopMO>KemM b axMOc4>epe. y KK «MepicypHH» 
jio6oboh xenjio3ain;ixxHbin 3icpan oxcxpejinoaajicfl, ho nonHOcxbio He 

15 OTflejxsuicfl, a bbixhthb aji coxobhh aMopTH3axop 5 CM^rqaBinHH y#ap npn 
npiiBOAHemiH. y icocMiwecKoro icopaSjm (KK) «Coio3» jioSobom 3icpaH 
oxcxpejiHBaexcH nojmocxbio, y KK «^)KeMHHH» h «AnojuioH» jio6oboh 3KpaH 
He oxaeji^jica coBceM [2]. OopMa 11 KOH^Hrypai^mi KA (Kancyjibi) b BH^e 
yce^eHHoro Konyca, Jiex^mero nrapoKOH nacxbio BnepeA h 3aKpbixoit 

20 jioSoBbiM xenji03amnxHbiM 3KpaH0M 5 HBji^reTC^ paipioHajibHon no p^my 
4>aicxopoB 5 b HacxnocTn: 

- OTjnraaexc^ SnaronpiiHXHbiM pacnpefleneHHeM TeiuiOBbix noTOKOB 
no cpaBHemno, HanpiiMep, co c<j>epoH iinn c KOHycoM, jieTfliijHM 
3aocxpeHHOM nacTbio Bnepea; 4>aicxiweciai, jioSoboh 3icpaH nrpaeT 
25 pojib pacceicaxejDi aTMOc4>epbi (wake shield), o6pa3y# y^apHyio 

3AMEHinOIHMlI J1HCT (XIPABHJIO 26) 
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EOJiiiy (4)Ki\2);npn onpeAejiemibix ycjioBirax (npn nojiere c yruoM 
axaicn) KA (icancyjia) oojicmaex aopo^maMHHeciciiM icanecxBOM; 

- upH uammm yrjia axaiaa Kancyjia ynpaBjurerca npn cnycice b 
aTM0C(|)epe npn CBepx3ByicoBbix cicopocxflx 3a cnex pa3BOpOTOB no 

5 rcpeny, xpe6yiomHX He6oji&niHX ynpaBJi«K>imix momghtob* 

- icvieer xopomee o6x>eMHoe 3ariojiHemie n BHyTpemnoio 
KOMnoiiOBicy; 

- xopomo KOMnoHyeTc^i Ha paKexe-HOCirxejie (PH), BiniCLiBajiCB b 
ooxeKaeMyio rojioBHyio nacxb; 

10 - iianpaBjieime neperpy30ic 6iiaronpiraxHO sicnnaaca icaic na 

ynacxice BbiBeAemra Ha op6nxy (na PH), xaic h npn TopMomerom b 
aTMOc(J)epe, a xaioice npn nproeMJieHnn. 
OnLiT coiflaniw aMepmcaiiCKiLx KOCMiraecKHx KopaSjien «MepKypiiH» n 
«^5KeMHi™» [3] noKasaji, hto Hapy>Knaa o6ojio*iica icopnyca icancyjibi MO^Kex 

15 omtb BLinojmeHa m xemiocxofnaix MexajiinwecKiix cruiaBos; Kancyjia nocjie 
B03Bpamem«i c op6nxbi ocxaexcfl npnro#HOH ajia noBTOpHoro 
Hcnojn>30BaHHs. 3xo 6mjio no,axBep>K£eHO Ha npaicrmce b nojieTe <<^KeMHHH- 
2»; ero Kancyjiy ycnennio HcnojTb30BajiH Bxopoit pa3 b 1966r no nporpaMMe 
MOL (npoeicr op6nxajibHOH cxaHnpH, no3#Hee 3aicpwToii) [4]. 

20 He^ocxaxKOM KA icancyjiLHoro xnna xBiweTCH. HeGojitma^ Bejnraraa 
noA^eMHon chubi, xaic Ha3BiBaeMoe Manoe a3po/pmaMHHecKoe KanecTBO 
(oTHomeHne noA^eMHoii chjibi k JioSoBOMy conpoxHSJiemiio), 3tot 
He^ocTaxoK npo#BJi5iexc;i npn B03Bpamenrai c op6nxbi Ha o6onx ochobhbix 
yqacxicax nojieTa: npH xopMO>Keniin b axMOC(J>epe u y oco6eimo, npn 

25 npH3eMiteHHH. B nepBOM cjiynae 3xo npHBOAHX k orpaHBraeHH&EM 

B03MO>KHOCX£M B HaCXM 60KOBOrO MaHeBpa, BO BTOpOM — K HCB03M05KHOCTH 

noca^KH «no-caMOjieTHOMy» :7 tia B3JiexHO-noca#OHHyio nojiocy (Blill). B 
pe3yjibxaxe ? Bee KA KancyjiBHoro xima npiBeMJUunicb Ha napaimoxax. 

3AMEHH10IHKLM J11ICT (HPABHJIO 26) 
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,Z{ji5i noca^KH na BITTI Heo6xo^MMO ooecrienirrb ,nocxaxoHHO Sojibinoe 
a^po/ijTOaivOi^ecKoe ica^iecxBo. HivieHEio no 3xoii np^imie npH co3AaHHH 
MH0ropa3OBoro KK «Cnenc IUaTTJi» (4)MT.3a,36,3B) 6bma Bbi6pana icpbuiaxan 
KOH^Hrypaifiifl c ACJibTOBiw^M icpbinoM, o6ecne t iMBaiomaa 6ojibinyio 

5 yCXOHHMBOCXb H OOJlblHOM OOKOBOM MftHCBp HO CpaiiHCHHIO C JXpyT&MH 

c^opMaMii KpbiJibeB [5]. Ochobhoh 3^mfiqu obijio oSecnewrt nocajQcy 
«opOHTepa» (B03BpamaeMoro na 3eMJiio 3Jieiv*eHxa kocmhhcckoh 
TpaHcnopraoii cucxeMbi «CneHC IIIaxxji>>) na Blin 3a raex 6ojibnioro 
a3poAiiHaMHHecicoro Kanecxaa ksk npn CBepx3Byicoswx CKopocxnx (jxim 

10 B03MO>KHOCXH OOJIbHlOrO OOKOBOrO MaiieBpa), XaK II npH A03ByKOBLIX 

cKopocxax (npn 3axoAe na nocaflicy n npn iipii3eMJieHHiT). 

MMeexca cymecxBemioe npoxiiBOpe x me Mexgjy >Kejiaxejn>HLiMii 4>opMaMH 
KK na pa3jnniibix yqacxi<ax nanexa: npn BbiBO^e Ha opoirry Ha paicexe- 
HocmrejTe (PH), npn cnycKe b axMOC(|>epe h npii npioeMJiemra. IlpH 

15 rHnep3ByicoBbix cicopocxjix (ocoOenno npn 6ojibirrax i iHCJiax Maxa) Kpbijiaxaji 
(jjopMa, xoxa h oSecneniiBaex oojibinoH 6okoboh Manesp, b ijejioM. He 
paitHOHajibHa, b nacxHOCxH, oneHb Sojibnme noBepxHOcxn KA Hy3ic#aK>xc# b 
cneujiajibHOH xenjio3amiixe. JJonojiHiixejibHoe xpe6oBaHHe no 
MHorop a30B OMy Hcnojn>30BaHino npHBo^nx ic yx5DKejieiniK> xenjio3aiipxrM (ee 

20 cyMMapnaa Macca y «op6nxepa» «Cneiic lllarrjia» cocxaBJifiex okojio 9 xohh) 
h ycjiomieHrao ee KOH^HrypanjiH, iconcxpyicmiH h xexELOJiorHH. KoMnoHOBKa 
xaKoro icopaojM Ha PH xaioKe 3axpyAiieHa. OcnoBHbie He,nocxaxKH icpbinbeB 
fljm KOCMiMecKoro KOpa6jM npo#Bji$iioxcji xaoce b cjieayioni;eM. npH bmboac 
Ha opSirry icpbijiba co3flaiox cepbe3Hbie npoojieMbi, CB5oaHHbie c 

25 6e3onacHOCxbK>. TaK Kpbuibfl «op6nxepa» «Cneiic lLIaxxjia» noABep^ceHM 
onacHocxn noBpoicaeHiM npn B3Jiexe n npii cnycice, *xxo, b icoime kohuob^ 
npimejio k rnoejiH <(KojiyM6iiH» b pe3yjibxaxe noBpexgqemiJi kpomkh icpbijia 
oSjiomkom xeruio3a[n,iixbi 3 oxBajraBiiiHMCfl ax HaBecnoro 6ai<a PH. 
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ITocjie cxo#a c opSirra, npa xopMoacemiH b axMocc])epe icpBiJiaxBrii 
«op6nxep» «BLiuy^Kneri» Jiexext hhmchch i iacxbio c|>i03ejiM>ica («6pioxoM») 
BnepeA c xcm, hto6bt n36e>KaxL 3 npeacfle scero, neperpesa HOCKa, icpoMOic 
KpBUTBeB h CTaoHJTii3aTopa. KpOMe xoro, b xaicoii KOH^nrypaiijiH ripn 
5 TopMOflceroni b aTMOc^epe «op6irrep» flBJiaexcii ruioxo ynpaBJiaeMBiM 
jiexaxejihHLiM aimapaxoM, HMeionxinvi He6ojiBinoii 3anac y cxohhhbocxh, b 
pe3yjiBTaxe nero oh ohchb nyBCXBUxejiee it noBpe^K^emMM. 3xo xo^ce 
npoHBHJiocb, b nacxHocxii, npH nocjieAHeM nojiexe «KojiyM6roi». 

Tenjio3am,nxa «op6iixepa» peajiraoBana b bh^c cneujiajiBHLix MaxoB h 

10 ruraxoic, 3aicpMBaioiii ( Hx Beet icopnyc h 3ai^ii^aK>iip3x ero ox neperpesa. 3xh 
iuimxkh, oonjee hhcjio Koxopbix npeBBiiuaex 27 000, ii 6ojn>inaH nacxB 
Koxopbix ripiiiareHBaioxc^ k Kopnycy, b u;ejiOM HMeiox 6ojibiiiyK> Maccy, 
AOporH, HexexnojiorpiHHBi, KpOMe xoro, hx kohtpojib b nonexe h npn 
Me>ioiojiexHOM o6cjiy3KHBamffi 3aTpy#HHxejieH n ^jinrejieH. 

15 HanpaBJiemie neperpy30ic, AeficxByiomHX na 3Knnaac «CneHC 

HlaTXJia» ? npn B3Jiexe Ha PH h cnycKe pasJiErano* hxo BBi3Bmaex 
AonojnnrrejibHijie ocjioxaieirax. H3secxHBi xaiarce KA b burc Hecymero 
Kopnyca c iiaicioHHBiMH cxaGiuiraaxopaMH (<J>ht. 4-a,46,4B). TaKaa (j)opMa 
aimapaxa paccMaxpHBajiacB b Ka^ecxse BapHanxa Ha pamieH cxa^mi 

20 pa3pa6oxKii «CneHC lHaxxjia» [5]. KA c HecyirjHM KOpnycoM hmciox 
MeHBiinie ra6apHXBi, oSjia^aiox Heiuioxoii ycxoirraBocxBio h cpe^HHM 
a3po^maMHHeciaiM KanecxBOM, xaioice oSecneHHBamiixHM MaHeBpnpoBaHne b 
axMoc^epe h nocaaicy na BIHI. QapaKO, h 3thm KOHcxpyiojJiaM xaiOKe 
npucymn xe ^Ke ociioBiiwe He#ocxaxiai 3 icoxopue oxivieH:eHBi hjw «Cneflc 

25 IUaxxjia». J\jw yMeiibineHira ra6apiixoB najiyoiibix caMOJiexos jxjui 
asHaHOCi^CB inirpoKO npuMeHnxoi cioia^biB ajtoutwecfl KptuiBa. 
C ueicbio oSjierneHiDJ xeirao3anprri>i KA npii B03BpameHHH c opoirra (npn 
xopMO>Kemin b 
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axMOC(}>epe) obtjio xaioKe npeano^ceHO npiiMCHHTb CKJiaflMBaionjHeaa KpBijn>a 
[5]. Taicoii noTO, b Hacxtiocra, npeBpaman armapax c iiecymHM rcopnycoM 
h HaicjioHHbiMH cxaGnjnraaxopaMH b icpbmaxyio Koiicrpyioijiio 
((^nr.5a,56,5B,5r). 3xox KA npMHHMaexcji 3a npoxoxiin rooSpexeiiMH. 
5 Oujiaico, npaicTiraecicoro npHMeHemra H^eii co CKJia^mairaeM KpbuibeB h 
CTa6nmi3aTOpOB jxjm B03BpamaeMbix na 3eMJiio KA He nojiy^HJiH BBi^ny hx 

HeffOCTaTOHHOH 3(})(j}eKXMBH0CXM 6e3 AOnOJTffllXeJIBHbTX MepOHpiWXHM. 

Pacicpbroie H3o6pexeHH5i 
3a£a*ieH H3o6pexenmi flBJiJiexcfl o^HOBpeivieHHoe o6ecne*ieHne icaic 

10 AOCxaxoHHO Gojtbiiroro 33pojxviH3MittQ CKoro icanecxBa, xaK u 3amnrneHHOcxii 
KA ox a3poaiiHaMH i iecKHX h xeroiOBbix narpy30K npii xopMO^emiii b 
axMOC(^epe npH 6ojibiiihx cBepx3ByicoBbix CKOpocxjix npii MHHtxMajibHbix 
MaccoBBix h Marepiiaiibiibix 3axpaxax, Bicno^ajr 3axpaxbi na MOicnojiexHoe 
o6cjiy>KHBaHtie. IIocxaBJieiiHatf 3aAa*ia pemaexc5i xewL hxo y MHoropa30Boro 

15 KA, coAep^Kamero KOpnyc c KpbiJibflMH h/idih cxaSiiJiioaxopaMH na xopije 
xbocxoboh nacxH Kopnyca ycxanoBJieH jioooboh xenji03amHXHbrH 3KpaH, 
3ar<:pbiBaiomHH xopen icopnyca c icpbijibflMH h/hjih cxa6Hjni3axopaMH npii 
xopMoaceHnn b axMOC^epe, npii 3XOM pacicpbiBaiomHeca icpbiiDbji h/hjih 
cxa6iuiH3axopbi cHa6>KeHbi MexaHH3MaMH oxicpbiXHK c u;ejibio coKpamemra 

20 raSapnxoB KA h, b nepsyio cwepeAb, Jio6oBoro xenji03amnxHoro 3icpaHa. 
Ox#ejmeMbni jio6oboh rermo3 amirrHLifi 3icpaH 7 3 aicpMB atomiiH 
cicjia^raaiOHjwecH KpunhK ii/ium cxa6iuiH3axopbi h flpynie 3JieMenxbi 
icopnyca, Bbinojnraexcji OBaiibiiOM ^opivibi b npoeKmin na miocKocxb, 
nepneiiUHicyjMpnyio np(w>jibHoif ocn, iianpuMep, b 4>opMe 3juninca B 3xom 

25 cjiynae raoapHxw jioGoBoro 3icpana h ero Bee yMeHbinaioxc^ a KA mokcx 
npiio6pecxn AonojiHiixejibHoe a3poAHHaMireecKoe KanecxBO. BoKOBbie 
noBepXHOCxH icopnyca KA armapaxa c no6oBbiM xenjxo3aiOHXHbiM 3iq>aHOM 
xaraice ncvmepjicenbi a3po AiitiaMiMe ckhm 

3AMEIMK)UJ,HM JIIICT (TIPABHJIO 26) 



WO 2005/077759 l>( T/RU2O04/OOO24I 



Harpy3KBM, bkjuohssl xennoBbie, xoT5i ii cymecxBeHHO MeHee hhtchchbhmm, 
neM Harpy3KH na jioooboh xenjio3aiqirrHbiH 3icpaH. C utejibio npHAaniM 
icopnycy HeoSxo^iiMBix aapOAimaMi^iecKHX <J)opM na 3xom y^acxice nojieTa 
npczuiaraercji npHMemiTB AonojiHRxejibHbie aapo/umaMMHeciaie ihjitku hjih 
5 ooxeKaxejm. A3poAiiHaMH t ieciaie mnxiai, xaioice icaK tojiobhoh 
Teiuio3amnTHbiH aicpaH, ox#ejrffexcfl nepe# p a3B epxMB aroieM KpMJEbeB h/hjih 
CTa6iMii3aropoB . 

3tm iuhxkh (hjih oSxeicaxejib) o6ecneHiiBaK)T xaioice flonojiHHrejrBHyio 
3aimrry icaic Ha 3xane cnycica, xaic h npii bbibo^c Ha op6my Ha PH; b stom 

10 cjiyiae #onojitmxejibHMH o6xeKaxejib Ha PH ne xpe6yeTC>L 

HanGojiee np ob cp chhmahi h HcnbixanHbiMH na npaKxmce xbtishotcx KA c 
iq3yrjibiM jio6oblim xenji03aiitHTPrbiM 3KpaiiOM c^epiwecKoii (fropiv&i h 
icopnycoM, BKjnonaioniHM ceiojHH b (j)opMe npaBiuiBHoro yceneHHoro iconyca. 
noaxoMy npneMiieMOH ^ronHexcH xaicaji KOH(j)iirypauH>i a3po r ziHHaMmecicHX 

15 mjixicoB, Koxopwe b ijejioM oopasyiox oGxeicaxejib KorarrecicoH <j)opMX>L B 
oSmeM cjiy^ae o6xeKaxejn> mo>kcx dbixb BBHiojnien b Sojiee cjiq^khoh 
KOH(^Hrypai^ra 5 HMeiomeft OBanbnyio 4)opMy. 

TaKHM o6pa30M, y#aexcs ycxpaHHXb yicasaifflbie Bbiine HczjocxancH h 
HcnojiB30Baxi> npeiiMyui,ecxBa 06011X BapnaHXOB B03BpamaeMbix Ha 3eMjno 

20 KOCMimecKHX annapaxoB (KancyjiBHoro 11 KpbiJiaxoro), B n;ejioM 3 
rrpe#Jiaraerc5i KA, 3anjiiHjeHHbiH npii xopMoxceHHH b axMOC<f>epe npn 
riinep3ByKOBLix cicopocx#x (npn 6ojh»hhix HHCJiax Maxa) h npHo6pexaK>iiXHH 
AOCxaxoHHO 6ojiBmoe a3p qhhhsmhh e cko e KanecxBO nocjie pa3BepxbiRainiH 
cxaoHJiroaropoB h/huh icpbuibeB; a 3x0 icaK pa3 n oSecneT^MBaex 

25 ^onojnffixejiBHoe MaHeBpupoBatnie h nnaiiHpOBaHHe npii noca^zpce Ha BlJil 

Hjioma^ Sokobbix noBepxHocxeii KA, BKraonaa KpujibfL h 
cxa6iuni3axopBi, npeBbimaex njioma^B xenjio3amHXHoro 3KpaHa, no3TOMy 
Macca xeiui03am?ixBi jio6oBoro 3icpaHa Menbiue xenji03amHTbi Gokobbix 
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noBepxiiocxeii ^oriojnnixejibHyio secoByio dkohomiho mohcct jxarh 
npHMeHemie pjm jiooobofo muxa xenji03amMxt.i aGjramiOHHoro xnna. 

B npejuio?KCHHOM ii3o6perenmi (raic ace, icaK b 3HaMCHiiTOM looopexeinni 
3nHrepa - b ero Mainmie, uibiomeii yniicoM BnepeA) KOCMiweciaifi annapaT 
5 neTirr npii TopMOKeinoi b axMOC^epe xboctom Bnepe#. Bjiaro^apH 3TOMy 
flocxiiraexcji cynjecxBeHHBiii 3(j)(^eKx: Kopnyc KOCMiraecKoro arniapara 
0Ka3BiBaercii 3a^mij;eHin>™ ot ochobhmx a3po f HHHaMHHecKnx h xerniOBt>ix 
Harpy30K. B pe3yjii>xaxe 5 ocHOBiian napy>KHafl oSojionica icopnyca 
KOCMiinecKoro annapaTa motkct 6bixh BLinoniieHa ig xeruiocxofiKnx cnjiaBOB, 

10 He xpeoyiomiix AonojiimxejiLHOH xenji03amnxbi b BiiAe HexexiiOJioriMHBix 
iijihxok. Taicafl KOHCTpyicqHa oxjimaexca 6ojn>meii npocxoxow, b xom HHCJie ? 
b nacxii HHcneioqmx h oScjiyxaraaiiMfl, h b xo >ice BpeMfl, o6ecne x mBaex 
MHoropa30Boe licnojiMOBamie. 

KdK oxMCHajiocK, imeM ciaiaAbraaiiHfl cxa6njiH3axopoB h icpbiJibeB rq chx 

15 nop He 6mjim peajiM30Baiibi Ha kocmhhcckhx icopaGjwx BBiijjy He#ocxaxoHH:oH 
3$$eicxHBHOcxH 6e3 flonojiHRxejiLHLix Meponpimxrii. CKJia^iBaHEiie 
BBicxynaioinHx 3JieivieHXOB KOHCxpyKiiHM cyraecxBeraio yBejnroiBaex 

3({)<|)eKXHBH0CXb KOMTIOHOBKH XOJILKO B CO l iexaHHH C HX 3aiIJJiXOH OX 

aapo^HHaMHHecicHX h xeiuioBbix Harpy30ic npH noMomH jio£)OBoro 
20 xermo3ain;nTHoro 3Kpaxia. Cicnaz^iBaraie icpmibeB, cxaoHjiioaxopOB h Apyrax 
BBicxynaiomux 3JieMeHxos KOHcxpyitumi He xojibko yMeHBinaex raSapOTM KA 
xaKHM o6pa30M 5 htoSbi ohm OKa3ajracB 3a jio6obbim 3KpaHOM, ho h pa3Mepti 
caMoro JioSoBoro xenjio3amjixHoro 3icpaHa, a xaioice yjiynmaex 
KOMnoHOBOHHBie ii Apyrne xapajcxepncxHKH. C 3xoh ijcjilio KpwjEba 
25 cHa6)Kem>i MexarareMaMH pa3BepxbiBatnra, y annapaxa c necymiiM KopnycoM 
cKJiawftiMH BBinojiHeHbi HaioiOHHLie cxa6iuEH3axopBi 5 KoxopBie TaioKe 
cHa6>KeHBi Mexanii3MaMH pa3BepxbiBaira*L 

KpaxKoe onncaHHe (fniryp HepxeHca 
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Ha (J)nr.6a,66 5 6B - 13a,136,13c npcacxaBjieitti cooxbcxcxbchho itpHJiaxMe 
KA h KA c HecymiiM icopnycoM (co cxa6HJiH3axopaMn) corjiacHo ^aHHOMiy 
iraoopexeiimo, r#e: 

1 - Kopnyc KA 

5 2 - KpLUIbH 

3 - cxaoHJnraaxopbi 

4 — OTflejiJieMbiH jio6oboh Tenjio3au;iiTHJbiH aicpan 

5 — Mexami3M pa3BepTbiBaiimi KpujiBeB 

6 — MexatIM3M pa3BepTB!BaHH5I CTa6HJIH3aTOpOB 

10 7 — OT#ejraeMMe aapoAimaMiriecKiie iuhxkk 

JI}^mmii Bapiiairr ocymecxBJieHMa H3o6pexeroi*i 
Ha ^iir.6a,66 ? 6B npcucxaBJieH KpmiaTBiii KA, KpMJibH 2 Koxoporo 
cjioKeirbi npii BWBo^e Ha op6nxy 11 bo BpeMfl op6Hxajn>noro nojiexa, a xaiotce 
npH cxo#e c op6nxi>i h npn xopMO^Kemm b axMoc(j)epe. XBOcxosaji nacxt 

15 icopnyca 1 BMecxe co cjio^cchhmmh Kpmih^nsm 2 h BepxmcaiEbHbEM 
cxa6ium3axopOM 3 3amnmeiia ox^ejiHeMLiM jiooobwm xermo3aiipiTKDbrM 
3KpaH0M 4, Koxophra iEvieex, HanpuMep, Kpyrjiyio 4>opMy B npoeicmnf Ha 
njiocicocxb, nepneHAHKyjMpHj^o npoAOJiBHoft och; 3iq>aH oxflejmexcfl nocme 
xopMOxcemia b axMoctJiepe, a icpmiBfl 2 pa3BopaHHBaioxc£ npH noMoinH 

20 MexaHK3Ma5. 

Ha (})iir.7a } 76 ? 7B npeACxaBJien KA c HecynjHM KopnycoM, cxaSiijnoaxopii 
3 Koxoporo cno>icem.i npH bliboac 11a op6nxy 11 bo BpeMH opSixrajTbHor-o 
nonexa 7 a xaioice npii cxo#e c op6nxw h npii xopMO^cemiH b axMoc^epe. 
XBoexoBa^L nacxB icopnyca 1 BMecxe co cjioxceHHMMH cxaGiuiioaxopaMEH 
25 3aimnn,eHa oTZtejigeMMM jio6obmm xerui03amiixnLiM 3iq>aiiOM 4 5 Koxopaof 
HMeer, nanpHMep, icpyrjiyio (f)opMy b npoeicmm na iijiockocxi^ 
nepneHzijiKy^jDipHyTO npo#ojiLHOH och; 3KpaH oxtfejraexca nocne xopMO^ceBDayi 
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b aTM0ccJ)epe, a cxaoiijiroaxopbi 3 pa3BopaHHBaK>xc>i npii noMomii MexaHH3Ma 
6. 

Ha $1^.8^86,86 npeACxaBJieii itpbijiaxbiii KA 5 icpbuibH 2 KOTOporo 
cjioxceiibi iipii BBiBOAe Ha opSiixy h bo BpeM>i op6iixajrbHoro nojiexa^ a TaioKe 
5 npii cxo,n;e c op6nxbi h npH TopMOHceium b axMOC(|>epe. Xfiocxosaji *racxb 
Kopnyca 1 BMecTe c KpbiJibflMH 2 h b epTHKanbUbtM CTa6nmi3axopoM 3 
3ainniuena otjigjuicmlim jio6obwm xenjio3aiii;HXHMM 3icpanoM 4, icoxopbiii 
iiMeex OBajibHyio <J)opMy b npoeiai,HH Ha iltiockoctb, nepneH#mcyjrapHyK> 
npoaojiBiioii och; oicpan ox#ejwexoi nocjie TopMOKeraiH b arMOc^epe, a 

10 KpBDiLtf 2 pa3Bopa^iiBaioxc^ npii noMomji MexaiuBMa 5. Ha c[hd\ 9&,96 ? 9b 
npe/JtcxaBJieii KA c iiecymtiM KopriycoM, cxaoiuiiisaxopLi 3 icoxoporo 
cjio>Kem>i npH bhboac Ha opoirry h bo Bpejvw opSirranbHoro nojiexa, a TaioKe 
npH cxo^e c op6iixbi h npH ropMo>KeiiHii b axMocc^epe, XsocxoBa*! nacxb 
icopnyca 1 BMecxe co cxa6mm3axopaMH 3amiimeHa ox^ejuieMbiM Jio6oBbiM 

15 xeiui03amHXHbiM 3iq>aHOM 4, icoxopbiii icvieex OBajibHyio 4>opMy b rcpoeiajjiK 
Ha njiocKocxb, nepneH/tHKyjiapHyio npo,nojibHoii ocii; 3Kpan ox.nejuiexcH 
nocjie xopMox<eraffl b axMoc(j)epe 5 a cxaSiuixoaxopbi 3 pa3Bopa x iHBaioxc# npii 
noMOiHH Mexanii3Ma 6. Ha <j>nr. 10a, 106, 10b npeACxaBJien iqpbuiaTbra KA ? 
KpHJibH 2 Koxoporo cjio^iceHbi npii BbiBo#e na op6irry h bo BpeMS 

20 opSHxajibHoro nonexa, a xaioKe npn cxo#e c opoirrbi u npu xopM03*ceHHH b 
axMOC^epe. XBocxoBaa nacxb Kopnyca 1 BMecxe c KpbDib£MH 2 h 
cxa6iiJiH3axopOM 3 3ammu,eHa He xojibico ox^ejiaeMbiM jioSobbim 
xenjio3anpCTHbiM 3KpanoM 4, a xaoce aspo^naMiOTeciaiMii msxicaMxi 7, 
icoxopbie oxAejraoxcH nocne xopMoxcenira b axMoccfrepe, a Kpwjibfl 2 

25 pa3BopaHi*Baioxc# npii noMOiHH MexaHH3Ma 5. Ha $1^113,116,1 1b - KA c 
HecynjHM icopnycoM, cxa6HJiH3axopbi 3 Koxoporo cjio>iceHbi npH BMBOAe Ha 
op6nxy bo BpeMS opOHxanbHoro nonexa, a xaioice npu cxo^e c opSixrw h npu 
xopMO>Keiirai b axMOcc^epe* XsocxoBatf nacxb Kopnyca 1 BMecxe co 
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cxa 6 HJIH3 axop a m it 3 3amiriu,eBa ae tojibko ox#ejitfeMBiM jio6obbim xemiosa- 

JUIiTHWM 3KpaHOM, a XaiCKC c\3 p O^IiHaM H r lCC KliMIT LU,HTKaMH ? KOTOpBie OT^ejrii- 

iotch nocjie xopMO>KepiH>i b axMocc])epe 5 a CTa6iiJiii3aTopi>T 3 pasBopaTOBaiorcii 
npii iiOMOuui Mexaiui3Ma 6. A^po/umaMiiwcciaie lu>itkh mokho Taioice np:w- 
5 MeHHTb ajm KA, xBOCToaaa nacxb icopnyca Koxopbix bmcctc co CTaOHJiirearo 

paMH M KpLIJIBHMH 3ailU I Lyei-ia JK>60BBIM TC ITJ103 aillHTHBI M 3KpaHOM, HMeto- 

LqiiM OBajiBHyio c|)opMy b npoeicuiiH na iijiockoctb, nepneHAHK5'JDipHyio npo- 
AOjibhoh och. Ha (Jynr.12aJ.26, 12b npe^cTaBJieH KA c HecymHM icopnycoM, 
cTa6HJiii3aTopBi 3 KOToporo csiOjKQttbi apn bblbo.hc na op6my bo BpeM5i op5xi- 
10 TajiBHoro rroirexa, a TaK>ice npi-i cxon,e c oponxbi n npii TOpMOiceHHH b aTMOG- 
c|)epe. XBOCTOBaii qacxB Kopnyea 1 bmcctc co cxa6iinH3axopaMH 3 3amnmena 

fie TOJIBKO OTACJlHeMBIM JI060BbIM Temi03amHTHBIM 3KpaHOM 4, KOTOpBIH Hivce- 

eT OBajiBHyio cJ)opMy b npoeicLU-m na hjtockoctb, nepneH£HKyji5ipHyio npo- 

-£OJIBHOH OCH, HO II a3p O j\ MH a M IF! C C KHMH IltflTKaMH 7, KOTOpBie OTfleJliHOTC^ 

15 nocne TopMOKeHiM b aTMOCc|)epe, a CTa6iiJiii3aT0pBi 3 pa3Bopa t iHBaiOT<:5i 
Mexami3MOM 6. Taiaie >ice aspoflHHaMiraecKHe ihhtkh mokho npiiMetiHTB Ha 
KpBiJiaTBix KA co cjiO/iceHRBiMM KpBiJiBHMii ? xBOCTOBa# nacTB icopnyca 
kotopbix bmcctc co cra6HJiH3aT0paMH h KpBijiBAMH 3amHiu;eHa jioSobbim 
Tenjio3am;piTHBiM 3KpariOM, KMeiomidM OBajiBHyio cJ)opMy b npoeioj,HH na 

20 nnocKOCTB, nepneHAHKyiinpi-iyio npoAOHBHOH och. Taioice KaK npH co3AaHHH 
KA KancyjiBHoro nana, y kotopbix itc no JiB30BanacB KOHcJjHrypaujra icopnyca, 
cocTO>iBmaii H3 i-iecKOJiBiaix ceKUHW, MMeiomjix cJ)opMy tcji BpameHiM (b BH^e 
yceneHHoro KOHyca h uiuiHHApa), xaican cfropivia kbjirztck Taioice bo3mo>ichoh 
jinn npeanaraeMBix KA c i-iecymHM icopnycoM h co ciaiaflBiBaiomHMKC^ 

25 KpBIJIBilMII III II JIH CTa6lUlM3aTOpaMH. 3X0 M03KCT 6BITB JJ,0 CTHTHyTO BBl6opOM 

c}3opMBi h KOH(J)nrypaiJiwH aapoAHHaMi-raecKHx ehhtkob, o6pa3yiomHx 
KOHiiqecKyio noBepxHOCTb BparneHHtf (4)in\13a,136,13B). 

IIpOM brmjieHHan np mm chh m o cxb 
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TaicHM oopa30M, npeAJiaraeMLiii KA bo Bcex ero sapiiairrax 
oica3LiBaexc5i 3anjpimeinn>iM. 

B pe3yni>TaTe, iiapyxcxias o6oJio*irca icopnyca KA, a xaioice kpbijimi h 
cTa6HJin3aropLi MoryT Sbitb Bbinojiiieiibi M3 xermocxoiflciix crniaBOB, r-ie 
5 xpe6yiomHX #onojiH*rrejibHOH xeruio3amiiXBL 

npii 3tom XBOCTOBaa nacxB icopnyca, BKJiio^aa icpturb^ h 
cTa6HJiii3aTopBi, 3amHmena ox Han6onee xjDKejn>ix a3poA*maMHHecKHX h 
xenjioBBix naq^oK, a xaioKe cjiy^aifflMX noBpoKACHHii KaK npn bbibo^g Ha 
opSnxy Ha PH, xax u npn xopMOicemiH b axMoc(j)epe, OcoSeHFio 
10 3^>4 )eKTHBHO S Taican 3amirra Moxcex oica3axBCff npn B03Bpam;eHnn icpbuiaxoro 
aimapaxa b 3eMH>xo axMocc^epy co BxopoS kocmuhcckoh cicopocxtio nocjie 
MOKHJiaHexmrx nyxemecxBrai. 

OxAeji^eMBiH jiooobok xeruio3amirxHbiM 3icpaH kbjixctcsl 3JieMeHTOM 
OAHOpa30Boro HcnojiKOBaiiHa, no3XOMy ero xeiui03aimrxa moxccx 
15 HanpHMep, 34>(})eicxiiBHoro a6jraiijioiiHoro xima. AapoflHHaMimeciaie mnncM ? 
Hecynpie ropa3#o MCHBnryK) xeiuiOByio iiarpy3Ky, Moryx H3roxaBJiKBaxLCji K3 
HcapocxoiiKiix MaxepnaJioB. 
CraicoK jnxrepaxypBi: 

1 . KocMiiqecicHe icopaSjm, B. Bookob h B. Cmpomjixhhicob, M. 3Harore, 
20 1984 

2. KocMiiqecKaa 3imm^ouQ^im, M Cob. 3hu^ 1986 

3. The Illustrated Encyclopedia of Space Technology, K. Gatland, USA, 
198 1. HMeexca coicpameHHBiii pyccKHH nepeBOfl Space Shuttle. 

4.100 paccica30B o cxtiKOBice, B_ Cbipomjixhhkob, M. YmiBepcirxexcKaii 
25 Kimra, 2003 r 

5, The History of the National Space Transportation System, 
D.R. Jenkings, USA, 1997 
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OopMyjia 

1. MHoropa30Bbifi icocMH^ecKHH annapar 7 co#ep>KaiUHH Kopnyc 1 c 
KpbiJiEffiviH 2 h/hjih cTa6mra3aTopaMH 3, OTJiH^arornHHc^r TeM, hto Ha Topu;e 
xboctoboh tiacTH Kopnyca 1 ycrai^oBJieH OTaejnraeM&rii jto6oboh 
Tenji03 amKiTtbiH 3icpaH 4 ? a CKjiaiiBiBaioitraeor KpmiB# 2 h/hjih 
CTaSiTJTroaTopjbr 3 CHao>KeFn>r MexaHTOMaMH xjix hx p a3B epTMB aHH5T 5h6. 

2. MHoropa30BHH ko cmhhcckhh annapar, no n. 1 ? OTJimaiontHHCJi tcm, 
hto OT;xejT>ieMMTi jio6oboh Teroo3auj[Hnibrid 3icpaH 4 ? 3aiq3BrBaioiiuiH 
ciciam>TBaioiiiErec5r KpujiBJi 2 h/hjih cra6HJiH3aTopBi 3, HMeeT OBanbHyio 
4>opMy b npoei<nmi Ha rarocKOCTB, nepiTeHOTTKyjinpHyio npo/jojiBHOH och. 

3. MHoropa30BBrfi kocmhhcckeih aimapaT no n. 1 7 OTimnaio^HHCJi tcm 7 
hto 6oKOBBie noBepxHocm xboctoboh nacra Kopnyca 1 c kpbijibjtmh 2 h/hjih 
CTa6nmraaTopaMii 3 3aicpi>iTBr oT#eji*ieMMMH a3po^HHaMHHecicHMH mHTKaMH 
7, 

4. MHoropa30Bbr& kocmhhcckhh annapar no n. 3, OTJiHHaiomHHc^ Teivi, 
hto ooKOBBre noBepxHocm xboctoboh Hacm Kopnyca 1 c KpBUiLHMH 2 h/hjih 

CTa6HJTH3 aTOp aMH 3 3aKpMTBI OTJIC JI5I C M BIMH a3p OAHHaMHq eCKHMH iUHTKaMH 

7, oopa3yK>niHMH KomiHecKyio hob epxHoers . 



WO 2005/077759 



13 



PCT/RU 2004/00024 1 



H3M EHEHH AJI 4X3PMYJIA II30EPETEHHJ3 

[nojiyncua MeacayuapoflHWM Oiopo 25 HHBapji 2005 (25.01.05); nepBOHaHajibi^io 3a>uuieHHLie nyHKTW 
1-4 (j)opMyjiM M3o6pcTeiiiifl 3aMeneHbi houumii nyiiKTaMii 1-4; nepBOHaHanbiro 3ajiBJieHHbin nyHKT 1 
(j>opMyju>i M3o6pcrcnii;i imieEien;] 

1. M h o rop a3 o b bi h KOCMiiHecKHH annapaT, coflep>i<am;HH KOpnyc 

1 C ItpbUIMIMH 2 H/liJIH CTa6HJlH3aTOpaMH 3, CHa6>KeHHMMM 

m e x a h h 3 m a m h j\si5[ hx pa3BepxbiBai-iiifl 5 h 6, a TaioKe xenji03amnxHbiH 
5 3Kpan 4, 3aicpbiBaK>mnH yi<a3aHHbie Kpbuibji 2 h/hjih cxa6HJiH3axopbi 3 b 

CJlOKeHHOM nOJ10>KCHHH npH TOpMOHCeHHH B aTMOC(j)epe, 
OTJIHMaiOUUHHCM TeM, HTO TC1I JI03ai UHTI J hi H 3Kpaii 4 JIBJlJieXCfl 

OTAejiaeMLiM jioooBbiM pi ycTaHOBJieH Ha xopue xboctoboh nacra 
Kopnyca 1, JieTflinero npn to p m o >k c i-i r i h b axMOcc]:>epe xboctoboh nacxbio 
10 BnepeA, a noaie OTAejieHiM jio6oBoro xenjio3amHTHoro 3KpaHa 4 h 
p as b op an ii b a h ii >i KpbiJibeB 2 h/hjih cxa6HJiH3axopoB 3 JieTHiaero 
hocoboh nacTMO BnepeA- 

2. MHoropa30BbiH kocmhhcckhh annapaT, no n.l, 
OTJiH'-iaiomiiHCJi xeM ? hto yica3aHHbiH OTACJiaeMbiH jio6oboh 

15 xenji03aiHHXHMH 3Kpan 4 hmcct OBajibnyio (J)opMy b npoeKUHH Ha 
njiocKocTb nepneHAHKyjmpHyio npoAOJibHoii och annapaxa. 

3. MHoropa30BbiH kocmhhcckhh annapaT no n.l hjih 2, 

OTJlHHaiOIUHHOl TOM, HTO SOKOBbie HOBCpXHOCTH XBOCTOBOH HaCTH 

Kopnyca 1 c KpbiJib^MH 2 n /hjih cxa6HJiH3axopaMH 3 3aKpbixbi 

20 OXACJ15ieMbIMH aapOAHHaMHHCCKHMH LUHTKaMH 7. 

4. MHoropa30BMH kocmhhcckhh annapaT no n.3, oxjinnaiomHiiC^i 
TeM, hto OTAenneMbie a 3p o a h h aM h h e c k h e lhhtkh 7 o6pa3yiOT 

KOHHHeCKyiO nOBepXHOCTb. 
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